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set of 4 numbers is the block). Validated telephone exchanges and blocks that contained ≥ 1 listed residential telephone number were then used to create the randomdigit-dial database from which the sample was drawn.
Telephone numbers in the random-digit-dial database were further tagged to indicate whether they were listed, available (ie, unlisted or unassigned), assigned to a business, or protected, and telephone numbers used for the survey were selected from the database of numbers tagged as listed or available. Numbers used in the survey were drawn from all eligible blocks in proportion to the block density of listed telephone households, excluding business and protected numbers. The sample was stratified by all counties in the continental United States in proportion to each county' s share of the sampling frame. The sample was screened after selection to identify and remove nonworking numbers. Six dialing attempts were made for each telephone number in the sample. Interviewers surveyed a single adult (ie, ≥ 18 years old) resident in each responding household. At the beginning of the survey, the adult respondent in each household was selected on the basis of the following order of priority: the youngest adult male at home, then the youngest adult female at home, then the next youngest adult male at home, then the next youngest adult female at home, and so forth. As the sample was collected, the order of priority was changed to achieve desired proportions of respondents of various ages and both genders. The target sample size of 1,200 completed interviews was selected to limit the maximum sampling error to ± 3% with 95% confidence.
Survey questionnaire-Survey questions were developed by Alley Cat Allies in conjunction with a research team from Harris Interactive; questions were reviewed by a Harris Interactive survey design team before the survey was conducted. There was no focus group testing of survey questions, although pretesting of the survey did result in modifications to the structure of several questions.
The complete survey consisted of several sections with differing objectives. The present report focuses on 7 questions from sections that gathered information about cats living in respondents' households and 4 questions from the section that gathered demographic information. a Survey respondents were asked whether they currently had any cats living in their household. Respondents who responded affirmatively were then asked additional questions to determine the following information: number of cats of each sex, neuter status of each cat, whether each female cat had ever had a litter, and the source of cats in the household. The exact wording for possible choices for source of cats in the household was "from one of your cats having kittens," "from a breeder," "from a pet store," "from a rescue group," "from an animal pound or shelter," "from a friend or family member," "from a veterinarian," "as a stray," and "from an advertisement in a newspaper." If none of these choices were applicable, respondents could volunteer their own answers. Respondents with multiple cats could select multiple sources.
Respondents with at least 1 neutered cat were asked their reasons for having had their cats neutered.
The exact wording of answer choices that were offered included "it' s healthier for my cat," "to avoid unwanted litters," "to prevent cat from roaming," "to prevent cat from fighting," and "to eliminate spraying." Respondents could also volunteer a different answer and were allowed to select multiple answers.
Respondents with at least 1 sexually intact cat were asked why they had not had their cats neutered. The exact wording of answer choices that were offered included "you plan to or might breed your cat," "the procedure costs too much," "you do not believe in neutering male cats," "you do not believe in spaying female cats," "there are no veterinary clinics available," "a female cat will be better off having 1 litter first before being spayed," and "no reason or hadn't thought about getting your cat neutered." Respondents could also volunteer a different answer and were allowed to select multiple answers.
Information on sex, neuter status, and whether female cats had had a litter was obtained for each cat, whereas information on sources of cats and reasons for neutering or not neutering was collected on a household level and not tied to individual cats within households. The survey did not collect information on the ages of cats in the households.
Demographic information on respondents that was obtained included gender, age, annual family income, and education level.
Analysis of survey results-Survey results for mean number of cats per household were extrapolated to calculate the estimated population of household cats in the continental United States on the basis of estimated numbers of households reported by the US Census Bureau. 10 All survey results were weighted on the basis of sampling weights, where sampling weight for each respondent was calculated as the inverse of the probability that a particular respondent would be selected.
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Sampling weights reflected the fact that the probability any particular individual would be selected to participate was not the same for all individuals living in the continental United States and were adjusted as necessary to ensure that the sample was representative of the adult population of the continental United States with respect to age, gender, education, race or ethnicity, region, and income, as reported by the US Census Bureau. 12 Sampling weights were also adjusted to account for an oversampling of 202 women in the survey; this oversampling was done for reasons unrelated to sections of the survey described in the present report.
Data analysis-Data are reported as weighted proportions of survey responses. Data were analyzed by means of multivariate binomial logit analysis. Factors for gender, age, annual family income, and education level of the respondent were included as explanatory factors in every multivariate logit model that was analyzed, along with other factors specific to the analysis being conducted. For categoric factors with > 2 categories, the logit analysis was run twice with a different category used as the reference category each time so that differences among all categories could be assessed.
Two separate analyses were conducted to identify possible significant relationships between household SMALL ANIMALS/ AVIAN demographic variables and cat neuter status. The first analysis examined the effects of household demographic variables and cat sex on the probability of each cat having been neutered, while the second analysis was conducted at the household level, analyzing whether all cats in a household had been neutered.
Because information on sources of cats and reasons for neutering or not neutering was collected on a household level, analyses incorporating these factors were conducted only at the household level. Analyses of sex, neuter status, and whether female cats had had a litter were conducted at the individual cat level, with clustered SEs used to account for the presence of multiple cats in some households.
All analyses were performed with standard software.
b Values of P < 0.05 were considered significant.
Results
Sample size-A total of 1,205 interviews were completed. Annual family income was the demographic variable most strongly related to neuter status, with 96.2% (231/240) of cats in households with annual family incomes ≥ $75,000 reportedly being neutered, 90.7% (231/254) of cats in households with annual family incomes between $35,000 and $74,999 reportedly being neutered, and only 51.4% (123/239) of cats in households with annual family incomes < $35,000 reportedly being neutered. Multivariate logit analysis of cat-level data indicated that cats in households with annual family incomes < $35,000 were significantly less likely to be neutered than were cats in the 2 other annual income categories (Table 2 ) but that the odds of cats in households with annual family incomes between $35,000 and $74,999 being neutered was not significantly different from the odds for cats in households with annual family incomes ≥ $75,000. Respondent age was also related to neuter status, with cats living in households of respondents ≥ 60 years old (137/153 [89.7%]) significantly more likely to be neutered than cats living in households of respondents between 18 and 39 years old (250/349 [71.6%]).
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On a household basis, most respondents indicated that all cats in the household were neutered (311/378 [82.3%]), with lesser percentages indicating that none of the cats in the household were neutered (50/378 [13.2%]) or that some cats in the household were neutered (17/378 [4.5%]; Table 3 ). Similar to results for cat-level analyses, multivariate logit analysis of household-level data (households with all cats neutered vs households with at least 1 sexually intact cat) indicated that respondents with annual family incomes < $35,000 were significantly more likely to have at least 1 sexually intact cat in their household than were respondents with annual family incomes ≥ $75,000 (Table 4 ) and that respondents with annual family incomes < $35,000 were significantly more likely to have at least 1 sexually intact cat in their household than were respondents with annual family incomes between $35,000 and $74,999. There was no significant difference between households with annual family incomes between $35,000 and $74,999 and households with annual family incomes ≥ $75,000. Respondents between Data are reported as weighted proportions of survey responses; sampling weights were adjusted as necessary to ensure that the sample was representative of the adult population of the continental United States with respect to age, gender, education, race or ethnicity, region, and income, as reported by the US Census Bureau. Data are reported as weighted proportions of survey responses for 850 cats, of which 680 (80.0%) were neutered; sampling weights were adjusted as necessary to ensure that the sample was representative of the adult population of the continental United States with respect to age, gender, education, race or ethnicity, region, and income, as reported by the US Census Bureau. 12 For some factors, values do not sum to 850 because respondents did not provide information on annual income, education level, or neuter status of their cats.
12
*The logit analysis was run twice with a different category used as the reference category each time so that differences among all categories could be assessed. NA = Not applicable.
Within each factor, values with different letter superscripts were significantly (P  0.05) different. Odds ratios were calculated by means of multivariate logit analysis that included factors for gender, age, annual family income, education level of respondents, and sex of cats; SEs were clustered to account for multiple cats in individual households. Odds ratios represent the odds that cats were not neutered, compared with the odds for cats in the reference category. ; values in categories may not add up to the total number of households and percentages in categories may not total 100% because of rounding associated with sample weighting. Data were obtained on a household basis and are reported as weighted proportions of survey responses. Sampling weights were adjusted as necessary to ensure that the sample was representative of the adult population of the continental United States with respect to age, gender, education, race or ethnicity, region, and income, as reported by the US Census Bureau. 12 Values in categories may not add up to the total number of households and percentages in categories may not total 100% because multiple responses could be selected. Only the 3 most common responses are reported.
*Data are given as number (%) of households. a Values were significantly (P  0.05) different. Odds ratios were calculated by means of multivariate logit analysis that included factors for gender, age, annual family income, education level of respondents, and sex of cats; odds ratios represent the odds that at least 1 cat in the household was not neutered, compared with the odds that at least 1 cat in households in the reference category was not neutered.
See Table 2 for remainder of key. 
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analysis indicated that respondents between 40 and 59 years old were more likely (OR, 2.350; 95% CI, 1.096 to 5.038; P = 0.028) to select "it' s healthier for my cat" than were respondents ≥ 60 years old, but no other factors were significantly associated with reported reasons for having cats neutered.
Reasons for not neutering-When respondents (n = 67) with at least 1 sexually intact cat in their household were asked why they had not had their cats neutered, the most commonly cited reasons were "a female cat will be better off having 1 litter first before being spayed" (27/67 [40.7%]), "the procedure costs too much" (26/67 [38.8%]), and "plan to or might breed the cat" (13/67 [20.0%]). Owing to the small number of households with sexually intact cats, none of the demographic factors analyzed were significantly associated with reported reasons why cats were not neutered. Neuter status and source of cat-Even after including source of cats as a factor in the multivariate logit analysis, respondents with annual family incomes < $35,000 were still significantly more likely than respondents in the 2 other income groups to not have had all of their cats neutered (Table 7) . Respondents between 18 and 39 years old were also significantly more likely to not have had all of their cats neutered, compared with respondents ≥ 60 years old.
Sources of cats in households-
Even after controlling for gender, age, annual family income, and education level, respondents who obtained at least one of their cats from a friend or family member or as a stray were significantly more likely to have at least 1 sexually intact cat in their household than were respondents who had not obtained any of their cats through these 2 sources. Respondents who obtained at least one of their cats from an animal pound or shelter were significantly more likely to have had all Data were obtained on a household basis and are reported as weighted proportions of survey responses. Sampling weights were adjusted as necessary to ensure that the sample was representative of the adult population of the continental United States with respect to age, gender, education, race or ethnicity, region, and income, as reported by the US Census Bureau. 12 Values in categories may not add up to the total number of households and percentages in categories may not total 100% because multiple responses could be selected. Only the 3 most common responses and responses for "from a pound or shelter" are reported.
a,b Within each factor and each source, values with different letter superscripts were significantly (P  0.05) different.
See Table 5 for remainder of key. 14 The AVMA and American Pet Products Manufacturers Association surveys were mail surveys sent to samples drawn from panels of individuals who had agreed to participate in ongoing market research. In contrast, the present study was conducted as a random-digit-dial telephone survey.
In the present study, 80.0% (680/850) of the household cats for which information was provided were reported to have been neutered. Similarly, another national study 15 involving 3,465 cat-owning households contacted during 1997 found that 77.3% of cats were neutered. Both of these estimated percentages of neutered cats were lower than the estimated percentage in the American Pet Products Manufacturers Association survey, 14 which reported that 87% of cats in 492 surveyed households were neutered. The difference between studies likely reflects difference in survey populations. Importantly, the American Pet Products Manufacturers Association survey was designed to monitor consumer habits and identify trends in pet ownership and pet product and service consumption.
14 Thus, it may have included individuals who were more frequent consumers of pet products and services, which may have reflected a greater tendency to have their cats neutered, compared with individuals in the general population.
In the present study, as in the 2 previous studies, 13, 14 some fraction of the sexually intact cats likely consisted of kittens that were too young to have been neutered at the time of the survey. In the present study, 12 of the 67 households that reported having at least 1 sexually intact cat indicated some variation of too young as their sole reason for not having their cats neutered. When these 12 households, which accounted for 15 cats, were excluded from the analysis, the percentage of neutered cats in the present study increased slightly from 80.0% to 81.2%. Odds ratios were calculated by means of multivariate logit analysis that included factors for gender, age, annual family income, education level of respondents, and sex of cats; odds ratios represent the odds that at least 1 cat in the household was not neutered, compared with the odds that at least 1 cat in households in the reference category was not neutered.
See Table 2 for remainder of key. Table 7 -Results of multivariate logit analysis of factors potentially associated with all cats in a household being sexually intact.
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Of the demographic factors examined in the present study, annual family income was the best predictor of neuter status. Whether neuter status was examined on the basis of cat-level or household-level data, cats in households with annual family incomes < $35,000 were significantly less likely to be neutered than were cats in households in the 2 higher-income groups. Cats in households with respondents between 18 and 39 years old were significantly less likely to be neutered than were cats in households with respondents ≥ 60 years old, but respondent age was a much weaker predictor of neuter status than was annual family income.
To our knowledge, only a single previous study 16 examined the effect of annual family income on neuter status of cats; this study was conducted in 1994 and was limited to a single county in Indiana. In that study, neuter status was also associated with annual family income, in that all cats were neutered in 76.9% of households with annual family incomes < $20,000, compared with 89.9% of households with annual family incomes ≥ $20,000.
In the present study, annual family income was significantly associated with source of household cats, and differences in cat source could potentially explain some, but not all, of the differences in neuter status among family income groups. For example, households that obtained at least 1 cat from a friend or family member or as a stray were significantly more likely to have at least 1 sexually intact cat than were households that had not obtained any of their cats from these sources. In addition, households that obtained at least 1 cat from an animal pound or shelter were significantly less likely to have any sexually intact cats than were households that had not obtained any cats from a pound or shelter. On the other hand, even after controlling for source of cats, cats in households with annual family incomes < $35,000 were significantly less likely to be neutered than were cats in households in the 2 higher-income groups.
The association between neuter status and annual family income group in the present study could not be explained by differences in attitudes toward neutering, as survey respondents in the lowest family income group who reported having neutered cats gave the same reasons for having had their cats neutered as did respondents in the other 2 family income groups.
Importantly, information in the present study pertains only to cats living in households in the continental United States. Household cats represent only a part of the total national cat population, and various studies 17, 18 have estimated that stray and feral cats produce approximately 80% of the kittens born each year and that there may be as many stray and feral cats in the United States as there are cats living in households. Thus, any attempts to increase the proportion of neutered cats in the United States must include stray and feral cats.
a.
Copies of the survey are available from the authors on request. b. Stata for Windows, version 10, Intercooled Stata Corp, College Station, Tex.
